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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates generally to ways s 
of viewmy audio/Video information and more specifically 
to the accelerated replay of a multimedia real-time pres- 
entation. 

[0002] Muttirnedia is the combination of text graphics, 
and sound in a way thai is interactive with the user. io 
Because of the large volume of information that Is 
needed to put on a multimedia presentation, mtdtimecSa 
computers generally require a fast microprocessor, 
targe amounts of memory, and a high resolution moni- 
tor. As computer prices continue to tell while perform- is 
ance Increases, multimedia is becoming more and more 
accessHe both at home and in the workplace. Thus, 
audio and video are fast becoming standard datatypes 
In workstation environments. 

[0003] Multimedia presentations may be stored on a so 
fixed media such as compact disk-read only memory 
(CD-TOM) or they can be displayed Hi real-time (i.e. live 
as in a teleconference meeting). Storage on a fixed 
media provides the user wHh convenient control to stop 
and replay portions of the presentation in the event ss 
something was missed. However, reaMime presenta- 
tions make viewing missed information difficult because 
the user cannot view the missed portion except by 
recording it and viewing ft later out of sequence. It is 
also desirable to allow a user to peruse and |om a real- 
time presentation in progress* 

SUMMARY OF THE INVENTION 

[0004] The present Mention solves two problems frat as 
can occur with live-transmission multimedia presenta- 
tions The first problem arises when a person fa viewing 
the meeting from the beginning and wants to go back to 
review somefting whDe the meeting Is in progress with- 
out missing anything. A second problem is where a per- <o 
son wants to Join a meeting m progress and needs to be 
brought up-to-date with what has already transpired. 
[000?] lb solve these problems, the present Invention 
provides for a portion of a five multimedia presentation 
to be recorded and played back at an accelerated speed 46 
until the user catches up to the real-time presentation. 
The ability to record a presentation and play ft back 
while the presentation is stai In progress also allows a 
user to peruse and loin" a meeting already going on. 
When a portion of a mulfimedia presentation is missed, so 
the present Invention afows the user to return to the 
starting point of the missed information and begin 
watching the information at an accelerated rate until the 
user catches up to the reaf-ftne presentation. Although 
the audio and video are accelerated, they still remain ss 
intetfigibte to the user. The audio Is accelerated by tech- 
niques including speech compression algorithms that 
retain the pitch of the audio in tha accelerated format 



The video is then compressed by removing frame 
images such that it Ss synchronized with the accelerated 
audio. While the user is watching the recorded informa- 
ton. the user is obviously missing more of the multime- 
dia presentation- Thus, the present invention is 
simultaneously recording during accelerated playback 
so the user does not miss any information. 

[0006] A preferred embodiment includes software axe' 
outing on a computer system The computer system 
includes a processor, storaee area, output device, and 
user input device. The method includes the steps of: 
recording a portion of a real-time multimedia presenta- 
tion, playing the recorded portion back at a synchro- 
nized accelerated rate while simultaneously recording 
the real-time presentation, and resuming normal speed 
display of the presentation when the accelerated play- 
back catches up to the real-time presentation. Prefera- 
bly, the Invention includes a graphical timeline to enable 
the user to more easily select the point to resume play- 
back. 

[0007] A further understanding of the nature and 
advantages of the invention may be realized by refer* 
once to the following portions of the specification and 



[0008] The detailed features of the present invention 
are defined in the independent dafatm. 

BRIEF DESCRIPTION OF THE DRAWINGS 



so [000$] 



Rg„ 1 illustrates an example of a computer system 
used to execute the software of the present inven- 
tion; 

Fig. 2 shows a system block diagram of a typical 
computer system used to execute the software of 
the present invention; 

Fig. 3 shows a screen display frustrating the user 
interface of the present invention; 
Fig. a shows a partial screen display of one embod- 
iment of the present invention; 
Rg. S shows a high level flowchart of the acceler- 
ated muttirnedia replay algorithm of the present 
invention; and 

Rg. 6 shows a preferred embodiment of the Inven- 
tion in which multiple computers are connected to a 
computer network. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

fOOf 0] The present invention operates on any compu- 
ter that is able to display and record nwtttmecSa presen- 
tations; no additional hardware ts required. As will be 
evident from the discussion that fo&owa, however, the 
computer must be able to display stored multimedia 
information in an accelerated format while simultane- 
ously recording five multimedia information, hi the pre- 
ferred embodiment a Sun SPARC workstation running 
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UNIX on an ethemet network, a Sun DIME board, and 
the Sun MAK++ software toolkit are used to implement 
the invention. This invention lakes advantage of the 
property of UNIX f Sea that allow the contents oi the files 
to be accessed whBe they are being written. 

[001 1] Pig. 1 shows an example of a computer system 
used to execute the software of the present Invention. 
Rg. 1 shows computer system 1 which includes display 
unit 3, display screen 5. cabinet 7, keyboard 9, and 
mouse 11. Mouse 11 may have one or more buttons 
such as mouse buttons 13. Cabinet 7 houses familiar 
computer components (not shown) such as a proces- 
sor, memory, disk drives, etc Computer system 1 has to 
receive a real-time multimedia presentation so external 
hardware components have to be connected to it 
These external hardware components also interface 
with computer system 1 within cabinet 7. 
[0012} Fig. 2 is a system block dagmm of computer 
system 1 used to execute the software of the present 
invention. Computer system 1 includes subsystems 
such as processor 102, memory 104, I/O controller 106, 
display adapter 108, monitor 1 to, serial port 112. key* 
board 114, fixed disk 116% network interface 118. and 
speaker 120, Other computer systems suitable tor use 
with the present Invention may include additional or 
fewer subsystems. For example, another computer sys- 
tem could Include more than one processor 102 (i.e., a 
multi processor system). Or, a system may include a 
cache memory. 

[001 3] Arrows suon as 122 represent the system bus 
architecture of computer system 1. However, these 
arrows are illustrative of any interconnection scheme 
serving to link the subsystems. For example, speaker 
120 could be connected to the other subsystems 
through a port or have an Internal direct connection to 
central processor 102. (n the preferred embodiment the 
computer system 1 receives the real-time multimedia 
presentation, and stored presentation data through net- 
work Interface 118. 

[0014] Computer system 1 shown in Fig. 2 is but an 
example of a computer system suitable for use with the 
present invention. Other conjurations of subsystems 
suitable for use with the present Invention wfll be readily 
apparent to one of skill in the art 
C001 5] Fig. 3 shows display screen 5 illustrating a 
screen display 220 of the user interface of the present 
invention. In general the layout and functionality of the 
screens described herein are intended not to limit the 
invention to that specific implementation. Multimedia 
presentations may consist of audio and video including 
sound, picture images, graphics, and text. The screen 
display 220 ts the area in which the video output is dis- 
played. 

[001 6) Inset window 222 includes the controls of the 
user interface of the present invention. As with all win* 
dows in a windowing operating system, inset window 
222 may be resized. During normal operation, inset win- 
dow 222 would be "shrunk" to about the size shown at 



247 so as to exist unobtrusively while the video image is 
displayed in screen display 220. the video image is, 
itself, shown in a window that may be resized so that 
multiple video windows end control panels in inset win- 
s dows (not shown) can appear on screen display 220 at 
once. Although the present invention is shown in a win- 
dowing environment, it would also work In other environ- 
ments. 

[001 7] Window 222 includes a control panel 240 that 

1 0 provides a number of controls similar to the controls that 
ere found on a television video cassette recorder (VGH) > 
They include rewind 242. pause 245. play 24a, and fast- 
forward 250. These controls function in substantially the 
same way as on a VCR and the user operates them by 

is "clicking* on them wrth a mouse or by any otter compu- 
ter user input device. During a real-time presentation, if 
the user clicks pause 246 a pause mode is entered 
where the screen image Is stopped or "frozen" and the 
audio suppressed whde the presentation is recorded. 

so [0018] Fig. 6 shows a preferred embodiment of the 
invention in which multiple computers are connected to 
a computer network. The network Is maintained by cen- 
tralized server 602 that is a shared resource connected 
to remote computers 604 on the network. The network 

25 can be implemented by any means that is known trt the 
art Camera 606 is used to capture multimedia presen- 
tation 608. Multimedia presentation can consist of video 
images, computer graphics* speech, music, etc. The 
presentation te converted Into electronic signals 610. 

$0 transferred to network server 602 and stored in storage 
area 612. Once stored, each computer 604 can access 
the stored presentation independently and simultane- 
ously as described herein. A preferred format for storing 
and retrieving the presentation is the UNIX file format. 

ss This format allows for multiple different read points in a 
stored hie and for simultaneous read/write of a shared 
fa a from an operating system viewpoint. See The 
Design of the UNIX Operating System.** by Maurice J. 
Bach, Prentice Hal 1986. 

*o [Q019} Fig. 6 shows a network implementation of tfie 
present invention. The invention can also be imple- 
mented as a standalone system where storage areas 
such as storage area 61 2 are connected directly to each 
of computers 604. In the standalone implementation 

45 (not shown), control area 240 of Flo. 3 would include a 
"record" button to allow the user to selectively begin 
recording a desired multimedia presentation. The 
"record" button is not necessary for the network imple- 
mentation of the invention since every mufdmecSa pres- 

50 entation is automatically recorded. The reason that a 
user in the standalone scheme may not want to record 
the presentation is because of the large amount of local 
storage that It takes to store the presentation. This is 
typicaBy not a problem for a storage area connected to 

55 a network server since the storage area is shared and is 
usually large. Other means of allowing selective storing 
of a multimedia presentation are possible. 
|0020] tn Fig. 3. window 222 includes a number of key- 
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frames to help the user access different portions of the 
recorded presentation. The recorded portion may be 
accessed while recording is still in progress. Keyframes 
224, 226, 228. 230, 232, and 234 form a storyboerd that 
represents the video images that were displayed at dif- 
ferent points in time of ft* recording . Keyframe 224 rep- 
resents the frame, or screen image, thai was being 
shown when recording began. Keyframe 226 shows the 
frame 20% into" the recording buffer, likewise key- 
frames 223, 230, and 232 show the frames at 40%, 
60%, and 80% into the storage area, or recording buffer, 
respectively- Keyframe 234 shows the current screen 
Image of the real -time presentation, that is, a real-time 
cfisptey of what is happening In the presentation at the 
moment While Fig. 3 shows each Keyframe labelled as, 
tor example. "stiR.* "20%/ "4o%" in practice, each key- 
frame Will display an imago from the recorded vldea ft 
for example, the presentation ts a lecture, each key- 
frame will show one or more speakers, a close up of a 
visual akf used in the lecture, etc 
[0021} Keyframe 224 always shows the point where 
recorcfing began and does not change. As the buffer 
stores more screen images, however, keyframes 226, 
226, 230 r 232, and 234 change. The rate at which each 
keyframe changes is proportional to its currency. Thus, 
the display rate of keyframe 226 la 20% of keyframe 
234, which is changing at real-time speed. 
[0022] Window 222 also Includes a timeline 236 with 
an Indicator 238. Timefine 236 Is a timeline of the 
recorded portion of the presentation in the buffer and 
corresponds to the keyframes that are above it Irxfica- 
tor 23d is an tcon that specifies the point in the recorded 
presentation where replaying will begin when the user 
ctickG play 24& In the preferred omboolmont, the por- 
tion of screen 220 outside window 222 shows the 
screen image specified by Indicator 238. In this way, the 
user is able to pinpoint the precise point in the recording 
to begin playback. The user is able to move Indicator 
238 along timeline 236 using a user input device. This 
may be implemented a number of ways including using 
the rewind and fast-forward buttons 242 and 250. 
respectively, of Rg. 3 or using a mouse to "drag* indica- 
tor 23d along timefiVte 236, 

[0023] The present invention replays a recorded mul- 
timedia presentation at up to two (2) times Its normal 
speed whfle maintaining synchronization of video and 
audio so that the user can "catch up" with the live, real- 
time presentation in prog/ess, Faster rates of playback 
are possible without synchronization as explained 
below The rato of playback may be specified by the 
user in any of a number of ways inducting typing in a 
number from the keyboard, using the mouse to manipu- 
late a knob or s&der (not shown), etc. 
[0024] There are limits to how much a presentation 
can be accelerated and still be inte&g&e to the user. 
The replay speed is limited primarily by the imeJligrbttty 
of audio acceleration and not the video acceleration. 
The present invention can accelerate the video or image 



data playback well beyond a 2 times rate increase by 
merely removing more frame images. These rates still 
make sense to the viewer since the human mind can 
absorb visual information at a fast rate. In order to pro- 
s vide some audio cues with the faster video rate, a tech- 
nique Is used whereby lass than ail of the auolbte 
information is attempted to be convoyed to the user. 
[0025] The audio is broken down into segments deter- 
mined by the pauses between speech. Each audio sea- 
re ment is replayed at the maximum intelligible rate (eg., 
twice as fast as normal) untB the video being displayed 
corresponds to the next aucSo segment As an example, 
an audio segment is played at twice the normal audio 
Speed whse the video is played back at faster than twice 
ts the video speed. The aucfio segment is stopped when 
the video playback reaches the end of the segment 
(&g*. the end of a sentence) as deterrntned by the 
breaks in speech, whereupon the next audio segment is 
begun, in this way, only the beginning portions of the 
so accelerated audio are played back. Thus, the audo and 
video are synchronized only with respect to the begin- 
ning of each aucSo segment In this way, the user can 
hear enough of the audio to get the gist of what tran- 
spired while the video plays back at a rate not limited by 
35 the intefligibie speech linvtatjon speedup of about a lac- 
for of 2. 

[0026] Tfcneltfta 236 of. Fig. 3 can be used to select 
start and end times for replay. AddfcionaBy, the timeline 
may be augmented by markers, such as marker 235, 

so that indicate other events that the computer system may 
receive notification about These events include, for 
example, the arrival of a participant via badges contain- 
ing active electronics that are sensed by external hard- 
ware. An event can be indicated by a participant via a 

95 handheld computer. An event may also be the selection 
of a new page tor a visual presentation in a computer 
drawing system, the start of ah fndMduafs speech as 
detected by speech processing hardware anoYor soft- 
ware, the current time, etc Adottfonafty, a user may 

40 insert their own markers as desired as an aid in locating 
• an area of the presentation later on. The markers can 
be local or global That is, gjobaf markers are supptied 
automaticaBy by the server to all users who access the 
stored presentation. Local markers can be created 

45 cfthor automatically or manually by each user's compu- 
ter, or each user, respectively, but w« not be cftstnout ed 
automatically to other users of the network. 
[0027] in Rg. 3. marker 235 is global and merely incfi- 
cales the end of the presentation stored so far In tite 

so buffer. Other markers illustrated to Rg. 3 show the point 
at which tie keyframe above the marker occurs in the 
timefine. 

(00281 Control panels other than mat shown in Fig. 3 
are possfeie By enmdnatJng buttons or keyframes the 
ss . control panels are made smaller to fit more of them on 
screen 5 at one time. The display of muftipie control 
panels such as cortirot panel 222 are pngsfcte. Thtscor- 
responds to muftipte presentations going on at the same 
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time, each viewable by the user in the manner 
described herein. 

[0029] Another embodiment allows for Che timeline to 
be expanded or "zoomed." This is shown in Fig. 4 where 
a new set 302 of keyframes, timeline, and indicator s 
would appear to help narrow the search. The new set 
302 is an expansion of set 300 specified by time frame 
region 304. 

{0030] Fig. S shows flowchart 400 frustrating the high 
level logic flow ot the accelerated multimedia replay io 
algorithm of the present invenfion Flowchart 400 repre- 
sents one or more software routines executing in a com- 
puter system such as computer system 1 ot Rg. 1. 
Flowchart 400 may be implemented by any means as is 
Known In the art. For example, any number ot computer is 
programming languages, such as "C*\ Pascal, FOR- 
THAN, assembly language, etc, may be used. Further, 
various programming approaches such as procedural 
or "object oriented 0 programming, or artificial Jntelli- 
gerrce techniques, may be employed. The steps off low- so 
chart 400 may be implemented by one or more software 
routines, processes, subroutines, modules, etc. It will be 
apparent that flowchart 400 is Blustratrve of but the 
broad logical flow of the method of the present invention 
and that steps may be added to, or taken away from. ?s 
flowchart 400. For ease of discussion, we wifl refer to 
the implementation of flowchart 400 as if it was a single 
"routine' 1 . 

(0031) The routine of flowchart 400 is entered at step 
402. It is ass umed that the computer system Is receiving x 
a real-time multimedia presentation when the routine of 
flowchart 400 is entered. In a network application, at 
ctep 404, the server is storing the multimedia presenta- 
tion in a storage area and the user can view the presen- 
tation in progress at their computer. While the invention 3s 
is recording, the user can do other tasks such as attend- 
ing to documents or answering the phone. The user 
may even use therr computer to perform other tasks 
while the real-time or accelerated playback is in 
progress. In the preferred embodiment, fte multimedia 40 
information is stored off to a hard disk in a compressed 
format In order to save disk space. 
[0032] At step 406. the routine accepts user com- 
mands to determine a starting point for playback The 
user uses controls Such as those discussed In Inset win- 4S 
dow 222 of Fig. 3 as discussed above. Similarly, at step 
408, the routine accepts user commands to indicate the 
playback speed. 

[0033] At step 410, the stored multimedia information 
is replayed in an accelerated format sp the user can so 
"catch up" to the real-time presentation still in progress. 
During playback, the real-time presentation is simulta- 
neously recorded until the user catches up. In ofrer 
words, step 404 of flowchart 400 is continuously being 
executed. ss 
10034] At step 412 a check is made as to whether the 
playback has caught up to the real-time presentation in 
progress, ft not, execution returns to step 408 where the 



routine tests whether the user wishes to change the 
playback speed. The stored audio and image data are 
continuously played back at the currently selected 
accelerated speed. When the accelerated playback 
catches up to the real-time presentation execution pro- 
ceeds to Step 4 1 4. 

[0035] When the accelerated playback catches up to 
the real-time presentation, step 414 is executed and the 
invention stops recording the presentation and begins 
showing the real-time presentation at normal speed. 
The order of many of the steps in flowchart 400 is arbi- 
trary and can be reversed or done simultaneously. For 
example, steps 408 and 410 may be interchanged and, 
in fact appear simultaneous to the user. Flowchart 400 
»s exited a! step 416. 

[0036] During accelerated playback the audio, video, 
text and graphics, if any. in the multimedia presentation 
ail remain synchronized. The video, text and graphics 
portions of the multimedia presentation are accelerated 
by reducing the number of frames that are displayed. 
Another way to increase the playback of these visual 
images is to increase the rate at which the frames are 
displayed, thus allowing aU frames to be displayed. 
Although, in the former method, the smoothness of the 
display degrades, it is stilt intelligible to the user. 
[0037] One way to acc derate the audio playback is by 
increasing the replay speed: however, the pitch of the 
voice would Change and it would generally become 
unintelligible even at sfightry accelerated rates. An 
emboolrnent of the present Invention uses voice com- 
pression techniques as described in Roucos et al. a 
"hfigh Quality Time-Scale Modification for Speech/' 
IEEE 1985 and Way man et al., "Some Improvements on 
the Synchroni2ed-Overtap -Add Method ot Time Scale 
Modification for Use in Real-Time Speech Compression 
and Noise Filtering.* IEEE 1983 which are hereby incor- 
porated by reference as if set forth in kill in this specif i* 
cation. By using these voice compression techniques, 
the audio is sped up In such a way that the speaker's 
pitch remains unchanged and the user can understand 
what Is being said. 

[0038] A related function is the ability of the present 
invention to further accelerate the audio by removing 
words that have no meaning. Thus, words fflce "urn" and 
~utT are recognized and removed. 
[0039] Trie present rnvention slows down the acceler- 
ated playback speed automatical ry when it is dose to 
catching up to the real-time presentation. This provides 
a very smooth transition from accelerated replay to real- 
time. In one entoodlment the user can select the rate at 
which the recorded information is replayed. 
[0040] In another embodiment, the real-time multime- 
ola presentation fs continually stored in a circular buffer 
that holds a certain amount of information (e.g, the last 
frve minutes of the presentation). The user can then 
rewind and replay up to five minutes prior to the real- 
time point. JHs allows the user the ftodbtftty to watch 
the real-time presentation and replay a certain portion 
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without missing any irrlormation. 
(0041] While the above fs a complete description of 
the preferred embodiment of the invention, various 
alternatives, modifications, and equivalents may be 
used. Therefore, the above description shouJd not be 
taken as limiting the scope of the invention as defined 
by the appended claims. 

Claims 

1. A method of replaying in an accelerated format a 
multimedia real-ti mo presentation of auflo data and 
image data on a first computer system (1)* toe first 
computer system including a processor (102), a 
speaker means (120). a display device (1 10) and a 
user input device (9, 1 1), said first computer system 
0) coupled to a storage area for storing data, said 
image data comprising a pfuraTrty of frames, the 
method comprising the steps of* 

receiving said audio and image data of said 
real-time presentation; 

recording a person of said real-time presenta* 
Hon audio and image data into a recording 
buffer in the storage area as said data is being 
received; 

receiving a user command via said user input 
device (9.1 1) requesting a playback of the real- 
time presentation; 

using the processor (102) to accelerate the 
playback of the recorded audk> data of the 
presentation, wherein said audio playback is 
accelerated In Such a way that substantially the 
same pitch is retained; 

using the processor (102) to accelerate the 
ptayback of the recorded image data by remov- 
ing frames in order to keep the accelerated 
image data playback synchronized with the 
accelerated audio playback; 
replaying the presentation in an accelerated 
formal by playing (he accelerated audio data 
through the speaker means and synchronously 
displaying the accelerated Image data on the 
display device; and 

recording the real-time presentation simultane- 
ously with the accelerated replay of the 
recorded presentation* 



2. The method of claim 1 . further cojrprtertg « etep 



playing back the muhvnedia presentation at 
normal speed once the accelerated playback 
catches up to the reaMme muJfimedia presen- 
tation. 

The method of claim 1 . wherein the storage area is 
in a server system coupled to a computer network* 
wherein the first computer system and one or more 



other computer systems are coupled to the net- 
work, the method further comprising a step of: 

playing back the presentation in an accelerated 
5 format according to the steps of claim l in one 

or more of the other computer systems simulta- 
neously with the accelerated playback of the 
presentation on the first computer system. 

iu 4. The method of daim 1> wherein the processor 
accelerates the Playback of the audio of the 
recorded portion of the presentation by removing 
words or sounds. 

is 5. The method of daim 1 , wherein the rate that the 
presentation Is accelerated Is user selectable 
through said user input means. 

6. The method of cf«m 1. wherein a plurality of key- 
so frames are displayed on the display device which 

represent the video images recorded at different 
points in time- 

7. The method of claim 6, wherein a first keyframe is a 
26 frame of the video image a percentage, P. into the 

recording buffer and the rate at which the first key- 
frame changes is substantially the percentage. p ( of 
the real -tena rate* 

ao 8. The method of claim 1 . wherein a timeline of the 
recording buffer is displayed on the display device, 
wherein said timeline may be augmented by mark- 
era that incScaie events that occurred during the 
recording. 

9. The method of claim 1. wherein the recording buffer 
. is a circular buffer such that only the most recant 
portion ol the presentation Is stored. 

40 10. The method of claim 1, wherein the amount of the 
presentation stored Is limited to a predetermined 
amount. 

■ 

11. The method of daim 1. wherein the recorded per- 
45 tion of the presentation may be further accelerated 
upon request from the user via the user input 
device toy the steps of : 

using the processor to compress tha video 
so images by removing more frames; 

using the processor to break the audio into 
segments, where each segment is delineated 
by a pause, and compress each auajo segment 
in such a way that suhdantiafly the same pitch 
45 Is retained; and 

replaying the presentation in a further acceler- 
ated format by displaying the compressed 
video oh the display device and conveying only 



6 
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an initial portion of each compressed audio 
segment through the speaker. 

1 2. The method of claim 1 , wherein the recorded audio 
and video are gradually compressed less as the s 
accelerated playback nears the real-time presenta- 
tion in order to provide a smooth transition to the 
reaMime presentation. 

13. A method of replaying in an accelerated format an 
audio presentation on a first computer system (i)< 
the first computer system (1) including a processor 
(102). a speaker means (120) and a user input 
device (9/11). said first computer system (1) ecu- 
pied to a storage area for storing data, the method 
comprising the steps of: 



14. An apparatus for replaying a portion of a mufti meal a 
real-time presentation of audio data and video data 
in an accelerated format, comprising: 40 

data recording means; 

means for receiving the presentation; 

means for receiving user input (9,1 1); 

means for recording a portion of said real-time 4a 

presentation audio and image data on said 

data recording means as said data rs being 

received; 

processor means (102) for compressing said 
audio data of the recorded portion of the pre*- so 
entation and compressing the video data by 
removing frames in order to keep the video 
data synchronized with the compressed audio 
data; said audio data being compressed in 
such a way that sub&tantiairy the same pitch Is es 
retained; said processor means (102) being 
coupled to said receiving means, said user 
Input means (9.1 1>. and said reconf ng means; 



and 

display means (1 10) and speaker means ( 120). 
both coupled to said processor means (102), 
for synchronously conveying the compressed 
audio data and video data: 
said recording means recording the real-time 
presentation simultaneously with the conveying 
of the compressed audio data and video data 
until the compressed audio data and video data 
catch up to the realtime presentation. 

PaterrtansprOcho 

1 . Vertahren zum wiedergeben einer MultirneC&a-Echt- 
«eit- Presentation von Auolodaten und BUddaten in 
einer beschleunigten Form auf einem ersten Com- 
putereystem (1). wobei das erete Computersystem 
einen Processor (102). erne Lautspr echerdnrfcrv 
lung (120). ein Anzeigegerfit (110) und ein Anwen- 
dereingabegerat (9. 11) umfaftt und das erste 
Computersystern (1) an einen Speteherberaich 
kuiti Speichern von Oaten gakoppeit 1st, und d'te 
BBddaten mehrere Btfdor umfassen, wobei das Ver- 
tahren die Schntte umfaOt: 

Empfangen der Audio* und Bitrfdatan der Echt- 
2ett-Prasentation; 

* 

Auteeichnen oines Teils der Audio- und BiWda- 
ten der Echtzeh-Prasentation in einem Aufnah- 
mespetcher im Speicherbereioh. wenn diese 
Daten emptangen warden; 

Empfangen ein as Anwenderbefehfs Ober das 
Anwendereingabegerat (9. 11). wobei eine 
Wledergabe der Echtxert-Prasentation gefor- 
dertwird; 

verwenden des Processors (102), urn die Wle- 
dergabe der aufgezeichneten Audiodaten der 
Presentation zu beschteuntgen, wobei die 
Audiowi edergabe so beschleunigt wird, daft im 
wesentlichen die gleiche Tbnhohe erhatten 
bteibt; 

Verwenden des Prozessors (102) urn die Wie- 
dergabe der aufgezeichneten BikJdaten zu 
beschJeunigen, Extern Bed or entfernt warden, 
um die beechreunjgte BScttatenwi edergabe mrt 
der beschleunigten Audiowiedergabe in Syn- 
chronitat zu harten; 

Wiedergeben der Presentation in einer 
beschleunigten Form, indem die beschleunigt 
ten AucHodaten durch cSe Lautsprechereinrich- 
tung abgesplert und gfeichzeitig die 
beschleunigten Biirfdaten auf dem Anzeigege- 
rfit dergestelit warden; und 



Receiving said audio data of said real-time 
presentation; 

recording a portion of said real-time presents- so 
tion audio data into a recording buffer in the 
storage area as said data is being received; 
receiving a user command via sard user input 
device (9. 1 1) requesting a playback of the real- 
time presentation; ss 
using the processor (102) to accelerate the 
playback of the recorded audio data of the 
presentation, wherein said audio playback is 
accelerated in such a way that substantially the 
same pitch is retained; so 
replaying the presentation in an accelerated 
format by playing the accelerated audio data 
through said speaker means (120): and 
recording the realtime presentation simultane- 
ously with the accelerated replay 0t the 3$ 
recorded presentation. 
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Aiifeexhnen der Echtzert-Pr&sentation gleictv 
zeitig mit dem beschleunfgten Wledargeben 
der aufgezeichneten Pra^entafon. 

2. Das Verfahren nach Anspruch 1 weiterhin mit 
einem 



Abspieten der Muitmedia-Pr&sentation mit nor- 
maler GeschwindJgkeit, warm die beschieu- 
niQfta Wieder^s zur Echtsen-Multimadia- 
Prasentation aufgeschtossen hat 

Das Vertahran nach Anspruch 1, wobei der Spei- 
cherbereich in einem an ein Crcmputemetzw srk 
gckopp^ ten VerwaJtersyetem 1st, wobei das erete 
Corrtputersystem und ein Oder mahrer a Computer- 
system© an das Netzwerk gotappett skid, und das 
Verfahren wettarhrn eJnen Scbrrtt umfaftt 



4. 



6. 



Das Verfahren nach Anspruch 1, wobal mehrere 
KeratzeichenbBder, die tfie Vidoobiktef. die zu ver- 
achladenen ZeitpunKten oufgezetchnel wurden. 
darsteUen, auf dem Anze>gegerat angezeigt war- 
den. 



7. 



Das Vertahran nach Anspruch 6, wobei eki erstes 
Kenrizwchonbrtd ein Bttd der Vtdeodarstetluna ent- 
sprechend einem Prozenteatz P im Autzef chnungs- 
epefcfcer 1st und die Rate, mit der sfch das ersta 
Kenrizef chanbild dndert Im wesentfchen dem Pro- 
zenteatz P der Echtzeit-Rate onisprjcht 



8* Das Vortohren nach Anspruch 1, wobei im Anzefge- 
gerst efn ZeitstraW daa Auteeichnungsspeichars 
angazeigt wird. wobei der ZertslrahJ durch Martde* 
rung en erwedert aaln kann, die Eretgnlsse kenrv 
dre wahrend dar Aufzaichnung ehTtraterv 



10 



18 



Da* Vertahran nach Anspruch 1. wobet der Auf- 
zeichnungsspeicrier oin Rtngspeicher 1st, so da 8 
ledigjich der aktueftete Bereich der Presentation 



20 



Abspiaien der Presentation in einer beschteu- 
nigten Form gemaQ der Schrftte dea 
Anspruchs 1 in einem Oder mehreren der 
anderan Computereysteme gletchzeitig mit der 
beschleunJgten Wiedergabe der Presentation 
auf dem ersten Computereystem. ss 

Das Verfahren nach Ansprucn 1 , wobei dar Proces- 
sor die Wiedergabe der Audiodarstellung des auf- 
gezeichneten Seretehs der Pnssentation durch 
Entfernen von Wdrtern Oder Wangen beschteurigt 90 



& Das varfahren nach Anspruch ^ t wobei die Rata, 
mit der die Presentation baschlaunigt tet, durch die 
Anwandareingabaehrichtung worn Anwender aus- 
wahlbar isi. 35 



40 



43 



50 



55 



gespetehert tst. 

1 0. Das Vertahran nach Anspruch 1 , wobei die gespet- 
charta Mange der Presentation auf erne vorbe- 
sttmmte Manga beschranki fet. 

11. Das Varfahren nach Anspruch 1, wobei der aufge- 
zeichnete Bereich dar Presentation auf dre Eingabe 
das Anwandera uber das Anwendereingabegerat 
wetterhin baschlaunigt warden kann durch die 
Schritte: 

Verwenden das Processors, urn tfe Videobil* 
dar durch Entfernen wefterer Btlder zu tompri- 
mioren: 

Verwenden des ProzessorS, urn die Audtadar- 
stajtung in Segments au#zuteBen, worin jades 
Segment durch etna Pause tisrgesteflt 1st, und 
urn jades Aucfiosagment so zu komprimieren, 
daB im wasentiichen dre gfeiche Tonhohe 
arhaUen bJetot; und 

Wiedargaban der Praaentation in einer waiter 
beschieunlgten Form durch Anzeigen der kom- 
pri ml er ten VtdeodarsteUung auf dem Anzeige- 
garai und Cbertragen ledig§ch einos 
Ahfangsbarelchs |6des~tomprtmJerten Audio- 
segments Qber den Lautsprachar. 

12. Das vartahren nach Anspruch 1, wobei die aufga- 
zeichnata AudiodarsteUung und Videodarstafiung 
groduett wanigar komphmiert warden, werm sich 
ola beschleurtJgte Wiadergobe der Echtzeit~Pr&~ 
sentation annahert. urn for einen gjatten Obergang 
zur Echtzed-Praserttat»on zu s org en . 

I3w Varfahren zum Wiedergeben einer Audiopraeenta- 
ton auf einem erst en Computersystem (1) hri enter 
beschleunigten Form, wobei das ersta Computer- 
system (1) einen Prozeasor (102), sine Lautspre- 
chareinrichtutio (120) und e*n 

Artwenderefngabegerat (9,11) umfaBt und das 
ersta Computersystem (1) an einen Spaicharbe- 
refch zum ^efchern von Daten gekoppart 1st, und 
wobei daa Varfahren die Schrhie umteet: 

Empfangen dar Audjodatan der Echtzeit-Pra- 
sentation; 

Aufzetchnen sines Teds dar Aucfiodaten der 
Echtxeft-Prteeniation In einem Aufzeichnuriga- 
epafchar im Spek^arbareich, warm ola Daten 
anipfungan 



Emptang&n eines Anwenderbefehte Qber das 
Artwer^ereingabagerat (9. 11) zum Anfordern 
einar 



8 
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verwenden des Prozessors (102), um die Wle- 
dergabe der aufgezeichneten Audiodaten der 
Presentation zu baechteun^ea wobei die 
Audtowiedergabe so beschteunigt wird, da 8 tm 
wesentiichen die gleicrte Tonhoha emaJten 
Heibt; 

Wiedergeben der Presentation in einer 
beschteunlgten Pbrm durch Absplelen der 
beschieunigten Audiodaten uber dio lautspre- 
chereinricntung (120): und 

Auteeichnen der EchfeeU-Praaentation gteich- 
zeiiig zur beschteunigten Wiedergabe der auf- 
gezelchneten Presentation. 75 

14. Vorrichtung zur Wledergabe eines Bereichs einer 
MuJtimedta-^htzeft-Pr&sentation von Audiodaten 
und Videodaten In einer beschteunigten Form mlt 

einer Datenaufze/chrmingaajnrichtting; 

einer Einrichtung zum Empfangender Prasen* 
tatfon: 

emer Einrichtung £um Emptangen einer 
Anwenderejngabe (9, 11); 



zeit-Prasentation autschUeBen. 



einer Einrichtung zum Aufzecchnen ernes 
dor Audio- und Biiddaten der Ecntzeft-Praaerv 
tarion in der Datenautze^chmmo^inn^ung, 
wenn die Oaten empfangen wer den; 

einer Prozessoreinrtchtung (102) zum Kdrnpri- 
mjeren der Audiodaten dee aufgezetcnneten 
Beroichs der Prasentatton und zum Kompri- 
mieren der Videodaten durch Entternen von 



Revindications 

5 1 . Proc6de de retransmission diff eree dans un format 
accelere tfune presentation multimedia en temps 
reel de donnees audio et de donnees damages sur 
un premier systems d'ordinateur (1). le premier 
system© d'ordinateur comprenant un proceseeur 
io (i 02). un mo yen lormant haut-parteur {1 20), un dte- 
positif de visualisation (110), et un dfeposittf 
cf entree d 1 utifcateur (9. 1 1). I edit premier system e 
d'ordinateur (1) 64 ant accouple avoc une zone de 
stockage pour stacker dee donnees, lescStes don* 
nees d images comprenant une pluraMe de cadres, 
le procede comprenant lee etapes : 

de reception desdftes donnees audio et desdi* 
tes donnees damages de ladite presentation en 

20 tempa reel : 

d 1 enrecjstrernent cTune partfe de ladite presen- 
tation en temps reel de donnees audio et de 
donnees cfimages dans un tampon d'enregjs- 
trement que se trouve dans la zone de stoc- 
St* kage lorsque tesdttes donnees sont en cours 

de reception ; 

de reception dim ordre de futftsaieur par 
llntermedlaire rfudrt dsposrtir cf entree d'utatea- 
teur (9 f 11) demandant une ecoute ou une lec- 
30 turd de ladite presentation en temps reel ; 

d'utiisation du proceseeur (1 02) pour accelerer 
I'ecoute des donnees audio de la presentation 
enreglstrees. tandfe que ladite ecoute audio est 
acceleree cTune maniere telle qua pratique- 
35 ment le m&me pas est retenu ; 

d'utiBsation du processeur (102) pour ac caterer 
la lecture des donnees d'images enregistrees 



